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(57) Abstract 

An improved offset printing press (40, 120, 230, 132, 172, 202 and 212) has a single plate blanket image (PBI) cylinder (42, 
124, 126, 134, 174, 176, 178, 204, 206, 214 and 232) for holding an image formed on a thin film printing plate (46, 138) affixed 
thereto. The plate (46, 138) may be from 0.5 to 10 microns thick and has a thin layer of ink repelling material (68) coated thereon. 
The plate (46, 138) is imaged, after being affixed to the PBI cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232), by 
ablating selective portions of the ink repelling coating (68). The PBI cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 
232) is constructed to hold the printing plate (46, 138) by vacuum. Apparatus (56, 57 and 198, 196) to load and unload the plate 
(46, 138) is associated with the PBI cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232). Because of the thinness of 
the printing plate (46, 138), the PBI cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232) is a compliant surface, cap- 
able of printing on an inelastic media covered impression cylinder (44, 136, 190, 216 and 234). Unique inking apparatus (54, 154, 
156, 158, 160 and 188) is provided to transfer ink to the imaged printing plate (46, 138). 
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PRINTING PRESS 

This invention relates to printing presses and more 
particularly , to an improved offset printing press , which 
includes a combination plate, blanket and imaging cylinder 
for holding an image formed on a thin film member. 

5 The art of printing has been around since at least 

1447 when Gutenberg first printed the bible using moveable 
type. Since Gutenberg first invented a printing system with 
movable type, four major developments have occurred to 
bring the printing industry to its modern place in society. 

10 First, the composing machine permitted the mechanical as- 
sembly of a page much quicker than Gutenberg and his suc- 
cessors could do by hand. Next, the application of power 
to printing presses permitted development of the modern 
high speed, web and sheet fed, multicolor rotary presses. 

15 The third significant improvement was the application of 
photography to printing, first to photo-engraving and later 
to lithography which simplified prepress operations. The 
last significant improvement, which is relatively recent, 
is the application of electronic computers to compose pages 

20 to be printed. Computer composition includes automatic word 
processing and page assembly with graphics and halftones. 

The utilization of computer page composition, how- 
ever, has not been easily transferred to the modern high 
speed, weband sheet fed, multicolor rotary press. Gener- 

25 ally, printing plates for web or sheet fed offset presses 
are prepared by exposing the photosensitive surface of a 
printing plate to a source of actinic radiation while the 
plate is in contact with a film negative. The film nega- 
tive acts as a stencil, only allowing the plate to receive 

30 radiation in the image areas. After exposure, the plate is 
chemically treated to develop separate ink and water recep- 
tive image areas. In modern printing establishments, the 
film image may be exposed by a laser typesetter, which de- 
vice transports the film past a rapidly scanned laser beam 

35 so as to receive a raster image generated with a computer 
or derived from an input scanner. 
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Modern printing processes include (1) relief print- 
ing,, where the raised surface on a printing plate carries 
the ink and defines the information to be printed; (2) pl- 
anographic printing f such as an offset printing press , 
5 where the printing surface is essentially flat and the 
printing plate is chemically treated to be separated into 
ink receptive (hydrophobic) and water receptive (hydro- 
philic) image areas; and (3) gravure printing, where an en- 
graved or etched printing plate is used and ink is scraped 

10 from the raised surfaces, and only the etched printing 
plate surfaces result in ink transfer. Printing processes, 
which are not applicable to this invention, include silk 
screening, gravure and flexographic relief printing. 

The subject invention relates primarily to an im- 

15 provement in the planographic , or offset, printing process. 
This process makes use of the fact that certain substances 
are hydrophobic, that is repel water, such as wax, grease, 
and certain types of polymers, while other substances are 
hydrophilic, that is accept water, such as aluminum, zinc, 

20 chromium and other metals. In printing, ink is more like a 
grease and adheres to those areas which have not accepted 
the water. In its simplest form, the offset process in- 
cludes preparing an image on a printing plate, where se- 
lected areas of the printing plate will hold water, or oth- 

25 er dampening solutions, but the image to be printed repels 
the water and holds the ink. Next, both the image and non- 
image surfaces are dampened, but the image surface rejects 
the water. Then, both the image and non-image surfaces are 
inked, but only the imaged surface holds the ink. Lastly, 

30 the ink is transferred to the paper, or other media by di- 
rect contact. 

In the offset process, the image may be indirectly 
applied to the media through an intermediate transfer, or 
blanket cylinder, whereby the image from the plate is ap- 

35 plied first to a blanket cylinder and then, from the blan- 
ket cylinder to the media. Heretofore, the direct transfer 
of an image from a plate has been used only sparingly, gen- 
erally for making lithographic prints, such as of a paint- 
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ing; high speed printing applications all use the offset 
printing process. To obtain quality print at' high speed, 
it is necessary to have hard surfaces contact soft surfaces 
in order to accommodate surface irregularities and the in- 
5 termediate blanket cylinder provides a soft surface between 
the hard plate and hard media. 

Thus, a typical modern offset printing press in- 
cludes three cylinders, which are the plate cylinder, for 
holding the imaged printing plate, the blanket cylinder, 

10 which is generally a metal cylinder with a blanket, which 
blanket is a composite of open or closed cell layers for 
compliance and web layers for dimensional stability, with a 
compliant surface layer to accept the inked image, and the 
impression cylinder for carrying the paper, or other media, 

15 to be printed. In addition, one or more additional cylin- 
ders, may typically be used to guide the paper to the de- 
sired position and are referred to generally as the deliv- 
ery, transfer or transport system. The printing plate is 
imaged and processed by known techniques, such that the 

20 image to be printed holds the ink and repels the water. The 
printing plate is then affixed to the plate cylinder. The 
plate cylinder has a pair of additional systems, that is 
the fountain system and the inking system, for respectively 
moistening the printing plate and adding the ink to the im- 

25 aged portion thereof. The ink image is then transferred to 
the blanket cylinder, and from the blanket cylinder, the 
ink image is transferred to the media. 

One of the problems with offset printing plates is 
that they are not sufficient compliant to permit printing a 

30 quality image directly on the hard paper media. Thus, as 
previously noted, an intermediate compliant surface blanket 
cylinder is required. If one could develop a printing 
plate which is sufficiently compliant, which at the same 
time maintains dimensional stability for image registra- 

35 tion, so as to permit quality printing, the intermediate 
blanket cylinder could be eliminated. Such a printing 
plate could then be mounted to a compliant material on the 
plate cylinder to provide a compliant surface carrying the 
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ink to directly contact the hard media to be printed. Such 
a system would not only eliminate the cost of the blanket 
cylinder , but would additionally reduce the loss of print 
quality resulting from the double transfer of the image f 
5 first to the blanket cylinder and then to the paper. 

Another problem in the prior art has been the man- * 
ner in which the printing plate is imaged. Generally , im- 
aging requires starting with the image to be reproduced , 
making a negative thereof, and chemically reproducing that 

10 image on the printing plate. The process is quite expen- 
sive f labor intensive and time consuming. Modern computer 
systems permit composing entire pages directly on a com- 
puter screen, including text, graphical and half tone pre- 
sentation of information. However, these signals still can- 

15 not be provided directly to the printing press; they first 
must be sent to a composing room to prepare an intermediate 
film which, in turn, is used to prepare a printing plate. 
It would be advantageous to permit the signals defining the 
image to expose a plate directly on the press, previously 

20 preloaded with a blank printing plate. Such a direct pro- 
cess of plate preparation would make the step of imaging 
much less expensive, much quicker and much less prone to 
distortion due to chemical processing and physical handling 
of the printing plates, and when used with multiple separa- 

25 tion color images, the direct process of plate preparation 
permits electronic registration to be utilized. 

In printing, publications, such as newspapers and 
magazines, which require a large number of copies and have 
a fixed format, are printed on high speed rotary web press- 

30 es. Most publications, however, require less than 10,000 
impressions and these short run publications are generally 
printed on sheet fed presses and duplicators. When color 
is involved, plate preparation for both types of presses is 
similar. Plates are prepared separately from the press and 

35 are transported to and mounted on the press. These plates 
must be robust to maintain dimensional stability of the im- 
age while handled. If the plates were fixed to the press, 
forming a composite structure, and then imaged, the plates 
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15 



could be very thin films since they are not transported. 
Further, a thin film is a compliant member. If instead of 
fixing the plate to a hard cylinder, a thin film plate were 
fixed to and imaged on the blanket cylinder, the plate cyl- 
inder could be eliminated. With a very thin film plate 
fixed to its surface, the blanket cylinder retains all of 
its former compliant attributes. With the plate cylinders 
removed from a four color press, the press architecture can 
be re-arranged to combine the function of plate preparation 
and printing in one system. Further, these functions can 
be automated so that plate preparation occurs while print- 
ing. This arrangement leads to a high productivity, fully 
automated, on demand printing system 

In accordance with one aspect of this invention, 
there is provided a printing system characterized by a cyl- 
inder containing a thin film on which is formed an image to 
be printed and impression means for carrying a media member 
in contact with the thin film. 

In accordance with another aspect of this inven- 
tion, there is provided a integrated rotatory lithographic 
printing system characterized by cylinder means for holding 
a printing plate and means for transferring a blank print- 
ing plate to the cylinder means. In addition, the inven- 
tion is characterized by means responsive to external sig- 
nals for creating an image to be printed on the blank 
printing plate and means operating in combination with the 
cylinder means and imaged printing plate, for printing the 

image on a media. 

In accordance with yet another aspect of this in- 
vention, there is provided a method of printing character- 
ized by the steps of loading a compliant blank printing 
plate on a cylinder having a compliant surface, the blank 
plate being a coated film and by ablating selective por- 
tions of the coating on the blank plate to form an image 
35 thereon. In addition, the method is characterized by the 
steps of inking the imaged plate and by and feeding a media 
upon which printing is to occur in direct contact with the 
inked plate. 



20 



25 



30 
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In accordance with still another aspect of this inven- 
tion , there is provided a printing system characterized by 
a plate cylinder having a thin film imaged plate attached 
thereto. A plurality of component images, each of which 
5 are different portions of a single image to be printed, are 
formed on the plate. In addition, the invention is charac- 
terized by an impression cylinder for carrying a media mem- 
ber in contact with each component image of the thin film. 

One preferred embodiment of the subject invention 
10 is hereafter described, with specific reference being made 
to the following drawings, in which: 

Figure 1 schematically illustrates a typical prior 
art rotary, high speed, sheet fed four color printing 
press; 

15 Figure 2 schematically illustrates the improved 

printing press of the subject invention in its most basic 
f orm; 

Figure 3 illustrates a cross-sectional view of the 
printing plate used with the press shown in Figure 2; 
20 Figure 4 further illustrates the construction of 

the PBI cylinder and the plate material insertion appara- 
tus; 

Figure 5 illustrates the construction of the plate 
blanket image (PBI) cylinder of the press shown in Figure 
25 2; 

Figure 6 schematically illustrates the printing 
plate imaging system of the press shown in Figure 2; 

Figure 7 illustrates the inking system of the press 
shown in Figure 2; 
30 Figure 8 illustrates a printing system utilizing 

the subject invention in which both sides of a paper may be 
printed ; 

Figure 9 illustrates a printing system utilizing 
the subject invention in which four color printing may oc- 
35 cur; 

Figure 10 illustrates an alternate version of a 
press for printing with four colors; 
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Figure 11 illustrates a four color short run print- 
ing press system utilizing three plate blanket image cylin- 
ders arranged in a pipeline fashion; 

Figure 12 illustrates a four color short run print- 
5 ing press system utilizing two plate blanket image cylin- 
ders , which permit cleaning and imaging of one cylinder to 
occur while the other cylinder is printing; and 

Figure 13 illustrates a printing system for fabri- 
cating duplicates of a conventional lithographic metal 
10 printing plate to be subsequently used in a traditional 
printing system. 

Referring to Figure l f a typical prior art four 
color rotary, sheet fed offset printing press 10 is sche- 
matically illustrated. Press 10 includes four stations, or 
15 printing couples, 12 , 14, 16 and 18, for respectively 
printing the colors of yellow, magenta, cyan and black. 
Each of the printing couples 12, 14, 16 and 18 includes 
three principal cylindrical components, to wit: a plate 
cylinder 20, a blanket cylinder 22 and an impression cylin- 
20 der 24, each of which are well known in the off-set, or 
lithographic, printing art. Associated with plate cylinder 
20 are an ink rollers 26 and fountain rollers 28, only one 
of each being shown for simplicity. A series of transfer 
cylinders 30 transfers sheets of media 32, such as paper, 
25 upon which the printing is to occur, between the blanket 
cylinder 22 and impression cylinder 24 of each printing 
couple 12, 14, 16 and 18. 

Each of the plate cylinders 20 includes an imaged 
printing plate 36 which has been imaged by conventional 
30 prior art techniques and includes areas which repel water 
and accept ink and other areas which accept water. For ex- 
ample, a modern off -set printing plate may be a thin alumi- 
num sheet covered with a light sensitive photo-polymer 
coating. The light sensitive coating is exposed in a sepa- 
35 rate exposure system by light through a negative of the im- 
age to be printed and the unexposed polymer is washed away 
exposing the aluminum base. This then forms the imaged 
printing plate 36. 
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Thereafter, imaged printing plate 36 is attached to 
plate cylinder 20 in a known manner and ink from inking 
roller 26 is transferred to printing plate 36 , such that 
the ink adheres to the polymer covering the unexposed alu- 
5 minum and is repelled by water on the exposed aluminum. 
This ink image is transferred (hence, "offset"), as a mir- 
ror image version thereof, to blanket cylinder 22, and from 
blanket cylinder 22, the ink image is transferred to paper 
32 as it is fed between the rotating blanket cylinder 22 

10 and impression cylinder 24. It should be noted that the 
position of paper 32 must be registered so as to properly 
receive the image from blanket cylinder 22. In a color 
printing system, as shown in Figure 1, the above is re- 
peated for each of the four printing couples 12, 14, 16 and 

15 18. In addition, image registration must be maintained be- 
tween each printing couple 12, 14, 16 and 18. 

Referring to Figure 2, a schematic illustration of 
a printing press 40 utilizing the concepts of the subject 
invention is shown. Printing press 40 includes a plate 

20 blanket image (PBI) cylinder 42 which combines the func- 
tions of the plate cylinder 20 and blanket cylinder 22 of 
the prior art printing press 10, shown in Figure 1. In ad- 
dition, printing press 40 includes an impression cylinder 
44, similar to the prior art impression cylinder 24 shown 

25 in Figure 1. The principal difference between the PBI cyl- 
inder 42 and the apparatus of prior art is the form of the 
printing plate 46. 

As noted above, for quality printing to result, it 
is necessary to impress a compliant surface and a hard sur- 

30 faces against one another. Since a prior art printing 
plate was a hard surface, a blanket cylinder having a com- 
pliant surface was necessary to permit quality printing. 
Printing plate 46, on the other hand, is fabricated from a 
thin film so as to function as a compliant surface, in that 

35 it is able to accommodate both the micro and macro varia- 
tions typically associated with the paper carried by im- 
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pression cylinder 44. The exact manner of constructing 
printing plate 46 will be described hereafter with respect 
to Figure 3. 

Printing plate 46 is held on PBI cylinder 42 by a 
5 pneumatic clamp 48 for holding the leading edge of printing 
plate 46, with the body of printing plate 46 being held on 
PBI cylinder 42 by a vacuum. The details of attaching 
printing plate 46 is shown in more detail in Figures 4 and 
5. After a blank printing plate 46 is installed, as will be 

10 hereafter described, it is imaged by an imaging system 50, 
also described hereafter with respect to Figure 6. Imaging 
system may be connected to receive signals from an input 
scanner or a computer 52, such as an Apple Macintosh per- 
sonal computer, a standard page composition computer or an 

IS engineering work station, which generates character, graph- 
ical, or halftone images to be printed. Computer 52 may be 
connected to imaging system 50 in the same manner as any 
computer would be connected to a conventional laser print- 
er, for example, and imaging system 50 may include a buffer 

20 memory. 

Also included with press 40 is an inking system 54, 
described hereafter in more detail with respect to Figure 
7, and a blank printing plate feeding system 56 and plate 
removal system 57, both described hereafter in more detail. 

25 A stack of blank media, such as paper sheets 58, may be fed 
from a press feeding system 60, shown schematically as a 
tray 62 containing a stack of paper sheets 58. Each sheet 
58 is fed between PBI cylinder 42 and impression cylinder 
44 by being attached to a gripper included on impression 

30 cylinder 44. As with any printing press, each sheet 58 of 
paper must be properly indexed and registered with respect 
to the inked printing plate 46 on PBI cylinder 42 as it en- 
ters the space between PBI cylinder 42 and impression cyl- 
inder 44. After printing, the printed sheet 58 is further 

35 transferred away from impression cylinder 44 to be stored 
in a stacking tray 64. The manner of feeding and indexing 
the sheets of paper 58 is conventional in the art of print- 
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ing and is not being described in detail herein. Alterna- 
tively, a continuous roll of paper may be used and appro- 
priate paper cutting apparatus may be provided. 

Referring now to Figure 3, a cross-sectional view 
5 of printing plate 46 is shown. Printing plate 46, may be 
constructed by forming an ink releasing material layer, 
such as metal 68, over an ink receiving material base 66. 
As used herein, an "ink releasing" material is a material 
to which ink does not adhere because of its inherent 

10 surface energy when it has been wetted by a fountain system 
or to which an emulsified ink does not adhere, and an "ink 
receiving" material is a material to which the wetting 
agent of a fountain system, such as water, does not ad- 
heres, thereby allowing ink to adhere thereto. Base 66 may 

15 be a cast film, such as a polycarbonate material, which ac- 
cepts ink. Films of this material are commercially avail- 
able as thin as one micron; for example commercially avail- 
able polycarbonate films manufactured and sold by Capfilm, 
Lee, Massachusetts, may be used. 

20 To make a traditional lithographic printing plate, 

layer 68 may be aluminum, zinc or other metal which accepts 
water, that, in turn, prevents the ink from adhering there- 
to. Alternatively, a driographic printing plate, which 
does not require a fountain system for inking, may be used 

25 and for this type of printing plate, and in such a plate, 
layer 68 may be a silicone ink releasing material, avail- 
able from Dow Chemical of Midland, Michigan. As will be ex- 
plained hereafter, printing plate 46 is imaged by ablating 
selective portions of layer 68. Because some coatings 

30 which may be used for layer 68 are transparent to laser ra- 
diation, it may be desirable to incorporate an absorber 
therein in order to better capture and utilize the laser 
radiation energy. While printing plate 46 has been de- 
scribed above with respect to an ink receiving material 

35 base 66 covered by an ink releasing material layer 68, the 
opposite may be used and the image made in reverse. 
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In order to form printing plate 46 as a compliant 
surface (for printing purposes) when affixed to PBI cylin- 
der 42 , it must be extremely thin so as to accommodate the 
micro and macro imperfections associated with the press 
5 structure and the media being printed, such as paper sheets 
58, or the impression cylinder 24. Thus, the thickness of 
base 66 should be between 0.5 and 10.0 microns and the 
thickness of layer 68 should be between 100 to 1500 Ang- 
stroms. In contrast, a traditional offset printing litho- 

10 graphic printing plate may have a base approximately 0.1 to 
0.3 millimeters thick, that is, ten to many hundred times 
as thick as printing plate 46. Further, the traditional 
prior art printing plate has a coating to be imaged, devel- 
oped and cleaned to define the images to be printed and 

15 this coating is approximately the same thickness as print- 
ing plate 46. It is the thinness of printing plate 46, rel- 
ative to printing plates heretofore utilized, together with 
the construction of PBI cylinder 42, described hereafter 
with respect to Figures 4 and 5, that permits the compliant 

20 characteristic of PBI cylinder 42, and thus, permits the 
combining of the functions of the plate and blanket cylin- 
ders of the prior art. 

The prior art techniques of printing plate fabrica- 
tion included fabricating the printing plate at one loca- 

25 tion and them physically moving the printing plate and at- 
taching it to the plate cylinder. After printing was 
completed, the printing plate was removed from the plate 
cylinder and again moved to a storage or disposal location. 
In addition because the cost of plate making was high, the 

30 prior art techniques for plate fabrication had goals of 
making printing plates which could print a large quantity 
of copies, such as many thousands and sometimes as many as 
a million copies. Because of the necessity of physically 
handling the printing plates and the philosophy of fabri- 

35 eating printing plates capable of long print runs, the pri- 
or art printing plates, of necessity, are relatively thick, 
and thus are not compliant. However, most printing appli- 
cations call for short runs of a relatively small number of 
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printed copies, such as between a hundred and several thou- 
sand. Thus, the durability of most prior art printing 
plates was much greater than really needed for most print- 
ing applications, although it was needed due to the han- 
5 dling and the requirement to maintain dimensional stability 
for registration. 

In press 40, a different printing plate philosophy 
is utilized. Instead of making durable noncompliant , or 
hard, printing plates, which permit long runs and which can 

10 be handled in the normal course of printing, the ultra-thin 
compliant printing plate 46 is utilized. First, printing 
plate 46 is capable of printing only several thousand, up 
to ten thousand or so, copies and second, all physical 
handling of printing plate 46 is eliminated. With the han- 

15 dling constraint eliminated in press 40, printing plate 46 
may be made ultra-thin, and hence compliant relative to the 
micro and macro variations found in the press structure and 
paper sheets 58 being printed. 

Because of the ultra-thinness of printing plate 46, 

20 extreme care must be utilized in handling printing plate 
46. Thus, the manner of imaging printing plate 46 and 
loading blank printing plate 46 on PBI cylinder 42 becomes 
critical. Both loading and imaging are accomplished di- 
rectly within press 40, thereby eliminating the manual 

25 transport of imaged printing plate 46 as is typified by the 
prior art. Coated films, as described above for printing 
plate 46, may be commercially fabricated by existing state 
of the art techniques and the final product can be shipped 
in rolls. Because of the thinness of printing plate 46, 

30 the length of the covered film in each roll may be quite 
large, such as 500 to 5,000 feet per roll. It should be 
noted that because the thickness of the blank material used 
to fabricate printing plate 46 is as much as one hundredth 
the thickness of currently used blank printing plate mate- 

35 rials, the weight and bulk is correspondingly less, thereby 
significantly reducing the cost of the material per print- 
ing plate. Furthermore, the weight, and hence shipping and 
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disposal cost per printing plate and the storage cost of 
blank printing plate materials are also significantly re- 
duced . 

Referring again to Figure 2 and, in addition, to 
5 Figure 4, plate feeding system 56 includes a container 70 
for containing a roll of blank printing plate material 72, 
fabricated as described above. In the home position, the 
leading edge 72' of the printing plate material 72 is at- 
tached beneath a vacuum transport bar 75 within a housing 

10 74 (shown in the home position in dashed line in Figure 4) 
and rests on a platform 73 of container 70. To attach a 
blank printing plate on PBI cylinder 42, vacuum transport 
bar 75 picks up the leading edge 72' of blank plate mate- 
rial 72 without introducing wrinkles and housing 74 is 

15 moved to the solid line position above gripper 48 of PBI 
cylinder 42. To further eliminate any wrinkles, platform 
74 may include a de-wrinkle bar (not shown) at the exit 
from container 70, such as a crowned thin walled cylinder, 
and bustle rolls, such as drag rollers oriented with their 

20 axis of rotation at an angle to the direction of movement 
of the blank printing plate material 72, to provide lateral 
tension to the blank printing plate material 72. 

The vacuum transport bar 75 carries the leading 
edge 72' of the blank printing plate material 72 to a posi- 

25 tion above gripper s 48 on stationary PBI cylinder 42 and an 
insertion bar 71, included in housing 74, tucks blank plate 
material 72, from a position slightly remote from leading 
edge 72', between the two pneumatic tubes 48A and 48B of 
gripper 48 , so as to be mechanically retained on PBI cylin- 

30 der 42. During this insertion, the tubes 48A and 48B may 
be deflated to provide space for inserting blank plate ma- 
terial 72 and insertion bar 71. Thereafter, the tubes 48A 
and 48B are re-inflated to firmly hold the inserted blank 
plate material 72 as the insertion bar 71 is removed. 

35 PBI cylinder 42 then rotates in the direction shown 

by the arrows to receive the additional blank printing 
plate material 72 and the received blank printing plate ma- 
terial 72 is held on PBI cylinder 42 by a vacuum on the 
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surface thereof, as described hereafter with respect to 
Figure 5. After substantially one complete revolution of 
PBI cylinder 42, cutter 77, also included in housing 74, 
cuts blank plate material 72. Cutter 77 may be a hot wire, 
5 or a knife. The housing 74 is then returned to the home 
position on platform 73 and the cut blank plate material 72 
is retained on PBI cylinder 42 by vacuum, ready for imaging 
as printing plate 46. A constant torque system (not shown) 
is utilized with the thin film supply roll to maintain ten- 
10 sion in film 72 whenever film 72 is transferred. This ar- 
rangement provides the apparatus to rewind film 72 when the 
vacuum transport bar 75 returns to the home position on 
platform 73. 

Referring now to Figure 5, which is a cross- 

15 sectional view of PBI cylinder 42 taken across lines 5-5 of 
Figure 2 and further referring to Figure 4, which is a view 
of PBI cylinder 42 and plate feeding system 56. As just 
described, printing plate 46 is held firmly attached PBI 
cylinder 42 during imaging and printing by a pneumatic 

20 clamp 48 and a vacuum over the remainder of the surface 
thereof. The base of PBI cylinder 42 is a hollow cylinder 
84 which rotates about axis 86 through bearing hubs 88. It 
is not desirable to evacuate the entire hollow center of 
base cylinder 84 in order to hold printing plate 46 at- 

25 t ached to PBI cylinder 42 because, first, it would require 
a larger vacuum pump than is needed for a fast evacuation 
of the cylinder 84, and more importantly, evacuation of the 
entire volume within base cylinder 84 would distort the cy- 
lindrical surface due to the large external forces. 

30 In order to avoid the above problem, the vacuum is 

limited to the small volume immediately below the curved 
outer surface of PBI cylinder 42. This is accomplished by 
etching the curved outer surface of base cylinder 84 to 
form a plenum chamber 89 and then placing a metal perfo- 

35 rated plate 90 over the etched surface. The etched surface 
of base cylinder 84 permits air flow between the openings 
of perforated plate 90. Lastly, a porous compliant blanket 
92 capable of permitting gas flow therethrough, such as a 
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reinforced open cell elastomer material, is placed over the 
perforated plate 90. A venturi vacuum pump 94 is placed 
within the open interior space of base cylinder 84 and con- 
nected through piping 96 to evacuate the space between the 
5 etched surface of base cylinder 84 and blanket 92. Pump 94 
may be fed from an air coupling coaxial with the bearings 
of hub 88. Printing plate 46 is then placed over pad 90 
and held firmly in place by the vacuum presented through 
blanket 92. The force resulting from the evacuation of 

10 plenum chamber 89 is sufficient to hold plate 46 firmly 
against blanket 92, such that the combination of plate 46 
and blanket 92 operate as an integral complaint surface for 
printing purposes, thereby permitting printing by direct 
contact of the inked image on plate 46 against the hard 

15 surface paper 58. The structure described above for PBI 
cylinder 42 eliminates the potential surface distortion 
which would occur if the entire interior space of base cyl- 
inder 84 were evacuated and, in addition, permits a small 
vacuum pump to be used which fits within base cylinder 84, 

20 thereby eliminating the need for a vacuum coupling into the 
interior of base cylinder 84. 

Referring now to Figure 6, the manner of imaging 
the attached blank printing plate 72 to form the imaged 
printing plate 46 will now be described. As previously de- 

25 scribed, blank printing plate material 72 includes an ex- 
tremely thin layer (100 to 1500 Angstroms) of metal or an 
ink repellant silicone, or other similar ink repellant, ma- 
terial 68 over an ink accepting thin (0.5 to 10.0 microns) 
polycarbonate or similar material film base 66. The image 

30 to be printed is formed by removing the coating 68 from the 
film 66 wherever ink is to appear. This is accomplished by 
scanning a laser beam over those areas of the blank print- 
ing plate 46 where the coating material 68 is to be re- 
moved. As long as the power of the laser beam is above the 

35 ablation threshold of the layer of coating material 68, the 
coating 68 is ablated. Imaging system 50 is designed to ac- 
cept data from a data input source, such as computer 52, in 
the form of raster and page template data and then convert 
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that data to signals modulating the laser beam generator 
included therein as the printing plate 46 being imaged is 
rotated on PBI cylinder 42. 

In designing the imaging system 50,* the desired 
5 resolution of pixels on the printing plate 46 must be con- 
sidered. For commercial quality printing, the resolution 
should be in excess of 1000 dots per inch and may be se- 
lected to be 3600, or more, dots per inch for high quality 
color printing. To produce a broadsheet image of, for ex- 

10 ample twenty by twenty-four inches, in a reasonable time 
of, for example, two minutes, at 2000 dots per inch with a 
single laser beam, the PBI cylinder would have to rotate at 
a velocity of approximately 20,000 revolutions per minute. 
Clearly, this is not acceptable. Thus, either the time 

15 must be increased, the resolution reduced, or multiple la- 
ser beams utilized. For example, if an array of sixty- 
four laser beams is utilized, the velocity of PBI cylinder 
42 during imaging may be reduced to 312.5 revolutions per 
minute, an acceptable goal. 

20 In Figure 6, an array 76 of laser beam generators 

78 is provided. Array 76 may be made from a single beam 
with appropriate beam splitters and individual modulators, 
or from a plurality of laser diodes coupled to fiber optic 
cables properly positioned. Preferably, however, array 76 

25 may be a laser diode array, which may be fitted with an ar- 
ray of micro lenses, and each beam generator 78 will be the 
individual laser diodes of the laser diode array. As PBI 
cylinder 42 rotates and carries the printing plate 46 being 
imaged therewith, the beam from each diode 78 will be ei- 

30 ther on or off. It should be understood that, as used here- 
in, when a beam is termed "on", the beam provides radiation 
with sufficient power to ablate the coating 68 on the 
printing plate film base 66 and when a beam is termed 
"off", the beam provides radiation with insufficient power 

35 to ablate the coating 68 on the printing plate film base 
66. 
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Since array 76 only includes a finite number of la- 
ser diodes 78, it can only image a small swath of scan 
lines during each revolution of PBI cylinder 42. Thus, to 
image the entire printing plate 46, array 76 must be pre- 
cisely incremented across the length of the printing plate 
46 on PBI cylinder 42. This is accomplished by utilizing a 
peristaltic mechanism arrangement, in which a reference 
mass 80 and array 76 both ride on air bearings over a rail 
82. During the time the array of laser diodes 78 is imag- 
ing a swath along printing plate 46, reference mass 80 is 
being precisely moved to the next position. Then, during 
the short time from the end of printing plate 46 to the be- 
ginning of printing plate 46 at gripper 48, as seen in Fig- 
ure 2, array 76 is quickly moved against reference mass 80. 
Reference is made to United States Patent 4,764,815 in the 
name of Robert M. Landsman, the inventor hereof and enti- 
tled, "Array Scanning System with Movable Platen", which 
shows a similar peristaltic movement system in a scanning 
printer plate imaging system. 

Structure which can accomplish the precise move- 
ments required for mass 80 is well known from semiconductor 
lithography systems, where movements precise to hundredths 
of a micron are required. For example, see U.S. Patent 
4,870,668 in the name of Robert D. Frankel et al entitled 
25 Gap Sensing/Adjustment Apparatus And Method For A Lithogra- 
phy Machine, where an interferometer and precision stepper 
motors are utilized to move a lithography stage to a given 
position at a precision of 0.02 microns. Precision to this 
degree is not required and blind stepping of reference mass 
80 over rail 82 may be accomplished using a precision lin- 
ear d.c. motor. More specifically, air bearings are placed 
between array 76 and rail 82 and mass 80 and rail 82. When 
vacuum is applied to the air bearing, the array 76 or mass 
80 is held firmly against rail 82 and when pressure is pro- 
vided to the air bearing, array 76 or mass 80 float freely 
over rail 82 with essentially no friction. Linear d.c. mo- 
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tors, particularly if servo systems are included therewith, 
can then move the array 76 or mass 80 to the precise posi- 
tion desired. 

In utilizing array 76, care must be taken to con- 
5 trol the gap between the diodes 78 of array 76 and the sur- 
face being imaged on PBI cylinder 42, particularly if a 
common optical lens system is used between array 76 and the 
surface of PBI cylinder 42 as would be typical of the prior 
art. Without gap control, the focal spot, pixel to pixel 
10 center spacing and overall length of the array image will 
vary in proportion to the gap distance. Such gap control 
may be accomplished with known air gauge or capacitive sen- 
sors. However, if the common lens can be omitted between 
array 76 and the surface of PBI cylinder 42, gap control 
15 becomes less important, since the pixel to pixel spacing 
will remain constant and optical efficiency is improved. 
Thus, a gap variation will only result in the pixel size 
varying, and considerable leeway is permitted in pixel 
size, although not in pixel to pixel spacing. Thus, if ar- 
20 ray 76 includes a micro-lens for each element 78 or if ar- 
ray 76 is a bundle of fiber optic cables, the intermediate 
lens becomes unnecessary. 

In a more general sense , when a multi-element imag- 
ing device is used to expose or tool an image, the final 
25 image is constructed of a number of swaths laid down by the 
array. it is mandatory to control both the length of the 
array image and distance the array is incremented or an 
overlap or space between the swaths laid down by the array 
will result. In the past, an optical system has been used 
to transfer energy from the array to the imaged surface, 
with the result that the size of the imaged pixels and the 
center to center distance between the pixels vary based up- 
on the array dimensions, the focal length of the lens and 
the distance of the lens to both the object and image 
planes. Since array length and focal are physical proper- 
ties, they can be controlled to closed tolerances during 
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manufacture; hence the distance between the array and ob- 
ject being imaged remains the variable parameter and this 
distance must be precisely controlled. 

If the optical system can be eliminated, the a 
5 greater tolerance in the array to object distance will be 
permitted. Existing technology permits the fabrication of a 
laser diode array on the surface of a base, where the indi- 
vidual diodes emit circular beams of collimated light with 
sufficient power to ablate layer 68 without the necessity 

10 of an intermediate lens. Such technology is described in a 
paper by J.L. Jewell, et al, entitled "Surface-emitting Mi- 
crolacer For Photonic Switching And Interchip Connections", 
Proc. SPIE, vol. 29, No. 3, Pages 120-215 (1990). In using 
the Jewell et al technology, individual surface emitting 

15 diodes can be fabricated at precise center to center 
positions and with a precise diameter. Each beam, then ex- 
pands only slightly with distanced from the array, but the 
center to center distance between each beam remains con- 
stant. Hence, much less control of the array to image 

20 plane on the object is required. The distance of the array 
to the image plane can be maintained by a servo system with 
an air gauge, capacitive sensor or similar sensor. 

The following example illustrates the application 
of these principles. Consider a system with a resolution 

25 of 2400 dots per inch operation at a wavelength of 0.78 mi- 
crons. For complete coverage, the center to center dis- 
tance of the pixels in the image plane should be 10.58 mi- 
crons, while the diameter of each pixel should be the 
square root of two times the diameter, or 14.97 microns. A 

30 laser diode array with a circular laser profile and an exit 
diameter of 10 microns with a zero order mode structure 
will project a 14.97 micron pixel when held 112.17 microns 
from the image plane. The pixel size D at a distance Z 
from the laser generator providing a laser beam at a wave- 

35 length d with a diameter Do, is given by the expression: 

D =VDo-> + (4-d-Z ) 2 
(7T Do) 
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If the array to object distance changes by as much as ten 
percent from the nominal 112.17 microns distance , the pixel 
size changes only slightly while the center to center dis- 
tance and the overall swath width of the image does not 
5 change. For example , a 10% decrease in the array to object 
distance results in a decrease in the pixel size to 14.16 
microns and an increase by 10% in the array to object dis- 
tance results in a increase in the pixel size to 15.82 mi- 
crons • 

10 Referring again to Figure 2, once the printing 

plate 46 is attached to PBI cylinder 42 , and the imaging 
thereof has been completed, press 40 is ready to begin 
printing. This is accomplished by applying ink to printing 
plate 46 using inking system 54 and passing paper sheets 58 
15 between PBI cylinder 42 and impression cylinder 44. Care 
must be taken to align the leading edge of sheet 58 with 
the leading edge of printing plate 46 so that the printing 
is properly registered on the sheet 58. 

Ink system 54 includes a replaceable cartridge 98 , 

20 shown schematically in detail in Figure 7. Since PBI cyl- 
inder 42 and integral printing plate 46 are consider soft 
for printing purposes, the ink distribution system 54 con- 
tacting the printing plate 46 may be hard. Thus, throw- 
away hard (for printing purposes) belts 100 and 102 are 

25 used to distribute the ink. The hard belts 100 and 102 are 
positioned to enhance dwell time of ink at the nip, that is 
where the belts 100 and 102 contact the surface of printing 
plate 46 or the surface of porous ink roll 104. In addi- 
tion, the hard belts 100 and 102 minimize heat build up and 

30 assure complete coverage of printing plate 46. When the 
ink is depleted from ink roll 104, the cartridge 98, in- 
cluding belts 100 and 102 and ink roll 104, are replaced. 

Each of the belts 100 and 102 may be fabricated of 
a polyester, or other similar material, in a closed loop 

35 form. Each of the belts 100 and 102 is guided by a set of 
rollers 106, 108, 110, 112 and 114 so to be in contact with 
both the ink roller 104 and printing plate 46. Rollers 106 
may be the drive rollers and drive the belts 102 and 104 at 
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a slight differential velocity than ink roller 104 is driv- 
en by its drive mechanism (not shown) in order to aid ink 
distribution. Ink density on the belts 100 and 102 is also 
control by adjusting the air pressure inside the porous ink 
5 roll 104. A feedback servo system may be utilized to moni- 
tor and control the ink density in order to control trans- 
fer of the ink film to belts 100 and 102. Such servo sys- 
tem would include measuring the optical density of the 
belts 100 and 102 and comparing the measured density 

10 against a reference* 

In addition, ink rollers 104 may be made to later- 
ally oscillate to aid in ink distribution from ink roller 
to belts 100 and 102. A roller 116 is provided between 
belts 100 and 102 at a skewed position relative to the di- 

15 rection of travel of belts 100 and 102 in order to later- 
ally distribute the ink in the belts 100 and 102. The po- 
sition of the guide rollers is selected to optimize the 
contact angle between belts 100 and 102 and both ink roller 
104 and printing plate 46. This contact angle is important 

20 in determining the dwell time for the ink layer to split 
from one surface to the other. Generally , the longer the 
dwell time, the less the energy required to split the ink; 
thus in the prior art, large diameter inking rollers were 
used for inking, to optimize ink distribution. In inking 

25 system 54 r the length of belt 100 and 102 and control of 
the contact angle substitutes for large rollers of the pri- 
or art. In addition, the tortuous path of the belts 100 
and 102 minimizes evaporation and ink drying. 

In addition to using pressure to enhance ink flow 

30 from ink roller 104 to belts 100 and 102, vacuum may be ap- 
plied to the ink roll 104 to aid in controlling ink film 
thickness on the belts 100 and 102 when press 40 is not be- 
ing used for extended periods of time. 

The controlled environment of press 40 encourages 

35 the use of emulsified inks. Emulsified inks, when used 
with lithographic printing plates, eliminate the need for a 
dampening system. These inks have not enjoyed widespread 
application with traditional open press designs. The uncon- 
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trolled environment of these presses allows water and sol- 
vent evaporation leading to inconsistent performance. Emul- 
sified inks are available from Spinks Dryco, of Sarasota, 
Florida. 

5 If press 40 is to be used in an office environment, 

the use of ultraviolet inks can end certain problems asso- 
ciated with solvent evaporation. The use of ultraviolet 
ink can also reduce the dwell time needed to dry the ink 
before application of the next impression and can also 

10 eliminate the need for powders sprayed between sheets to 
aid drying of the ink on the printed sheets. In the past, 
an intermediate transfer cylinder provided the dwell time 
for ink to dry between impressions. Thus, the use of ul- 
traviolet inks simplifies press design, eliminating the 

15 need for spray powders and intermediate transfer cylinders, 
which in turn improves registration, lowers costs and al- 
lows higher press speeds. 

Cleaning a traditional offset press involves print- 
ing plate removal, cleaning the ink distribution system, 

20 washing the blanket cylinder and disposal of wastes. In 
press 40, the thin film printing plate 46 is simply vacu- 
umed from the surface of PBI cylinder 42 by plate removal 
system 57, thereby further eliminating physical handling of 
printing plate 46, as well as washing the prior art blanket 

25 cylinder. The plate removal system 57 may contain a shred- 
der to destroy the printing plate image for security pur- 
poses. The vacuum in plate removal system 57 may also be 
used to remove the ablated material during the imaging pro- 
cedures. 

30 Up to this point, the basic design of press 40 for 

printing a single side with a single color has been de- 
scribed. However, the concepts contained in press 40 can 
be extended to construct more elaborate printing presses 
for more complex printing, such as color printing or print- 

35 ing on both sides of a sheet, as well as permitting higher 
productivity. Various additional press configurations are 
hereafter described in Figures 7 through 11. 
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Figure 8 schematically shows a press 120 capable of 
printing on both sides of a sheet of paper. The paper fol- 
lows the path 122, which may be either single sheet feed 
system or a web feed system. Press 120 includes upper and 
5 lower PBI cylinders 124 and 126. As seen in Figure 8 f PBI 
cylinders 124 and 126 are arranged to print on both side of 
the hard paper. Since the paper is considered a hard sur- 
face for printing purposes , each PBI cylinder 124 and 126 
can function as the impression cylinder for the other PBI 

10 cylinder 124 and 126. While not shown, each of the PBI 
cylinders 124 and 126 includes systems corresponding to im- 
aging system 50, inking system 54, plate feeding system 56 
and plate removal system 57 shown in Figure 2. Preferably, 
emulsified inks or ultraviolet cured, such as ultraviolet 

15 cured inks or a driographic plate surface should be used in 
press 120 to avoid the need for a fountain system. For in- 
dustrial applications, a fountain system is not precluded 
when the integrated press is used with traditional inks. 

Figure 9 shows a four color press 132 using a sin- 

20 gle PBI cylinder 134 capable of printing the four different 
colors and a single impression cylinder 136. It should be 
understood that the systems corresponding to imaging system 
50, plate feeding system 56 and plate removal system 57 
shown in Figure 2 are included with PBI cylinder 134, but 

25 are not shown in Figure 9 for simplicity. PBI cylinder 134 
differs from PBI cylinder 42 in Figure 2 in that it has a 
circumference ' at least four times as great and it has a 
single printing plate 138 with four color separation images 
139, 14 0, 142 and 144 affixed thereto. A single pneumatic 

30 gripper 146 holds plate 138 in the same manner as gripper 
48 shown in Figures 2 and 4. Each of the four printing 
color separation images 139, 140, 142 and 144 is imaged 
similar to printing plate 46 described with respect to Fig- 
ures 2 and 6 and for one of the four colors, yellow, ma- 

35 genta, cyan and black, used with a traditional four color 
press. Further, each of the color separation images 139, 
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140 , 142 and 144 is positioned on PBI cylinder 134 in a 
particular quadrant thereon so as not to overlap one an- 
other . 

In addition, there are four inking systems 154 , 
5 156 , 158 and 160 positioned around PBI cylinder 134 , one 
each for the four colors yellow, magenta, cyan and black. 
Because each of the inking systems 154, 156, 158 and 160 is 
to be used to ink only one of the color separation images 
139, 140, 142 and 144, mechanisms (indicated by arrows 164, 

10 166, 168 and 170) are associated therewith to move the ink- 
ing systems against the appropriate printing plate as it 
passes the inking system and away from the other printing 
plates as they pass. Impression cylinder 136 may be simi- 
lar to impression cylinder 44 described in Figure 2, except 

15 that the paper received from paper path 162 travels around 
impression cylinder 136 four times for each revolution of 
PBI cylinder 134 so as to permit printing by each of the 
four color separation images 139, 140, 142 and 144. 

In the four color press 132 of Figure 9, inking 

20 system 154, 156, 158 and 160 should preferably utilize a 
quick drying ink, such as an ultraviolet cured ink, since 
conventional inks with a fountain system or emulsified inks 
require time for ink to dry before receiving the next im- 
pression. 

25 The size of PBI cylinder 134 will depend upon the 

size of the image being printed. For example, if PBI cyl- 
inder 134 is thirty-nine inches wide and has a diameter of 
thirty-nine inches, it can carry the images of four twenty- 
five inch by thirty-eight inch printing plates commonly 

30 used for commercial color printing. Alternatively, by mak- 
ing PBI cylinder 134 eighteen inches wide and with a diame- 
ter of twenty-two inches, double sheets of letter, legal or 
A4 size paper may be printed in color. 

Referring now to Figure 10, an alternate version of 

35 a four color press 130, having a PBI cylinder 232 and an 
impression cylinder 234. PBI cylinder 232 differs from PBI 
cylinder 134 shown in Figure 9 in that it is sized to ac- 
commodate five images instead of four and impression cylin- 
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der 234 differs from impression cylinder 136 in Figure 9 in 
that it is sized to accommodate two sheets of paper , la- 
beled 1 and 2. Four of the five images areas, labeled 1-4 , 
are imaged with the four color separation images previously 
5 described and the fifth image area, labeled "blank", is 
left blank, that is, it is left un-imaged so as not to 
print anything. Additionally, the gripper 146 may be in- 
cluded in the blank area. First, sheet 1 on impression cyl- 
inder 136 is printed upon by image 1 on PBI cylinder 232 

10 and then sheet 2 is printed upon by image 2. Next, sheet 1 
is printed upon by image 3, sheet 2 is printed upon by im- 
age 4 and sheet 1 is passes, but is not printed by, the 
blank area. On the next revolution of PBI cylinder 232, 
sheet 1 is printed by imaged areas 2 and 4 and sheet 2 is 

15 printed by imaged areas 1 and 3. Thus, after two revolu- 
tions of PBI cylinder 232 and five revolutions of impres- 
sion cylinder 234, two sheets are printed in four colors. 
The advantage of press 230 over press 132 is that addi- 
tional time is available for the ink to dry on the sheets 

20 carried by impression cylinder 234 during each half revo- 
lution of impression cylinder 234 when no printing occurs. 

One of the problems with the press 40 shown in Fig- 
ure 2 is the additional time required for loading and imag- 
ing the printing plate 46 and removing the printing plate 

25 46 after use. During this time, no printing can occur. In 
certain instances, this may account for as much time as the 
actual printing, particularly in situations where short 
runs of 500 or so sheets are to be printed. In order to 
make more productive usage of the press, the systems shown 

30 in Figures 9 and 10 have two or more PBI cylinders to per- 
mit the maintenance and imaging of one PBI cylinder to oc- 
cur while another PBI cylinder is printing. Then, the cy- 
linders are switched. 

Specifically referring to Figure 11, an automated, 

35 short run, self cleaning, color press 172 is shown having 
three PBI cylinders 174, 176 and 178 arranged in a pipeline 
architecture. Specifically, each of the three PBI cylin- 
ders 174, 176 and 178 is mounted on one apex of a triangu- 
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lar turret 180 , which rotates about a center 182. As seen 
in Figure 11 , PBI cylinder 174 is positioned at a printing 
station 182 , PBI cylinder 176 is positioned at a cleaning 
station 184 and PBI cylinder 178 is positioned at an imag- 
5 ing station 186. Printing station 182 also includes four 
inking systems 188 and an impression cylinder 190, a tray 
192 of blank paper sheets and a tray 194 for printed paper 
sheets, together with the necessary paper transport mecha- 
nism for transporting the paper from tray 192 to the nip 

10 between impression cylinder 190 and PBI cylinder 174 then 
at printing station 182, and thereafter for transporting 
the printed paper to tray 194. 

Cleaning station 184 includes the plate removal 
system 196 and plate feeding system 198 similar to systems 

15 56 and 57 described above with respect to Figure 2. At 
cleaning station 184, the old printing plate is removed and 
a new blank printing plate is affixed to the PBI cylinder 
176. Imaging station 186 includes the laser imaging system 
200, which is similar to imaging system 50 described above 

20 with respect to Figure 2. 

Turret 180 is operated after retraction of the ink- 
ing systems 188 and after the completion of the printing, 
cleaning and imaging tasks are complete to rotate one hun- 
dred and twenty degrees counter-clockwise. After each op- 

25 eration of turret 180, a new PBI cylinder, with newly im- 
aged printing plate, is positioned at printing station 182, 
ready for printing, a PBI cylinder with a used printing 
plate is positioned at cleaning station 184, ready for re- 
moval and replacement, and a new blank printing plate is 

30 positioned on the PBI cylinder located at imaging station 
186 ready for imaging. 

For printers presented with large numbers of short 
runs, press 172 is the most productive. However in some 
uses, it is not necessary to suffer the cost of three dif- 

35 ferent PBI cylinders in order to make use of the three sta- 
tion concept. For example, in Figure 12, a press 202 with 
two PBI cylinders 204 and 206 is shown. In press 202, each 
PBI cylinder 204 and 206 is independently movable rather 
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than moving in unison, as in press 172 of Figure 11. After 
PBI cylinder 204 is through printing, it is moved to a pro- 
cessing station 208, where it has the old printing plate 
removed, a new blank printing plate attached and the imag- 
5 ing completed. Then the processed PBI cylinder is moved to 
a ready station 210, where it can be moved into the print- 
ing position after PBI cylinder used in the prior printing 
has completed its job and has been moved to the processing 
station 208. 

10 Heretofore, the inventive subject matter has been 

described with respect to conventional printing systems, in 
which information is printed on paper. However, the inven- 
tion may also be used in other printing applications. For 
example, in mass communications, such as newspapers, print - 

15 ing occurs using a plurality of presses because of the mas- 
sive amount of printing that occurs in a short time period. 
Further, in recent times newspapers have been printed at 
remote locations to speed delivery to the readers. In 
printing with multiple presses, a single master film is 

20 generally made which is used to prepare several duplicate 
printing plates are made for each of the various presses. 

Figure 13 shows an automated printing plate produc- 
tion press 212 for the rapid preparation of multiple, long 
run, newspaper, commercial or the like, printing plates. 

25 Press 212 prints an image on wipe-on lithographic metal 
with ultraviolet curable ink. Press 212 includes a PBI 
cylinder 214, an impression cylinder 216 and the other as- 
sociated systems similar to that shown in Figure 2. Press 
212 further includes a media handling and transporting sys- 

30 tern 218, which transports and accurately registers pre- 
punched lithographic metal printing plates 220 typical of 
the prior art from a stack 221 of blank printing plates. 
PBI cylinder 214 and impression cylinder 216 may be made to 
have a larger diameter than shown in Figure 3 in order to 

35 reduce the curvature of printing plate 220 and simplify the 
transport, clamping and registration of printing plates 
220. Alternatively, a flat bed configuration may be used 
to eliminate bending of the printing plates. When printing 
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plate 220 exits the printing nip, the ultraviolet sensitive 
ink printed image is cured by radiation form ultraviolet 
ink lamp 222. Next, gum from a gum Arabic application sta- 
tion 224 is applied to permit handling of the printing 
5 plates 220 without contaminating the lithographic surface. 
Finally, the printing plates are transported to a delivery 
stack 222, from which they may be taken and placed on ex- 
isting presses. 

PBI cylinder 214 includes a printing plate similar 

10 to printing plate 46 described above which has been imaged 
from an imaging system 226. For multiple location newspa- 
pers, imaging system 226 may receive the data def ining the 
image to be printed from over a broad band communication 
link, such as Tl or T2 telephone lines, from a central lo- 

15 cation where the newspaper was composed. The stack of 
printing plates stored in tray 222, may then be the print- 
ing plates used to print the newspaper at that remote loca- 
tion. 
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The embodiments of the invention in which an exclusive 
property or privilege is claimed are defined as follows: 

1. A printing system (40, 120, 230, 132, 172, 202 and 
212) characterized by a cylinder (42, 124, 126, 134, 174, 
176, 178, 204, 206, 214 and 232) containing a thin film 
(46, 138) on which is formed an image to be printed and im- 

5 pression means (44, 136, 190, 216 and 234) for carrying a 
media member (58, 192, 220) in contact with said thin film. 

2. The printing system according to claim 1 character- 
ized in that said thin film (46, 138) includes a coated 
layer of material (68) over a base material (66), said 
coated layer of material (68) being one of an ink releasing 

5 material or an ink receiving material, said base material 
(68) being a film of a material which is the other one of 
ink releasing or ink receiving. 

3. The printing system according to claim 1 character- 
ized in that said thin film (46, 138) containing cylinder 
(42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232) 
includes a compliant material (92) surface. 

4. The printing system according to claim 3 character- 
ized in that said thin film (46, 138) and said thin film 
containing cylinder (42, 124, 126, 134, 174, 176, 178, 204, 
206, 214 and 232) operate as an integral compliant unit. 

5. The printing system according to claim 4 character- 
ized in that said thin film (46, 138) has a thickness of 
between 0.5 and 10 microns. 

6. The printing system according to claim 1, 2 or 3 
further characterized by means (54, 154, 156, 158, 160 and 
188) for coating selected portion of said thin film (46, 
138) with ink. 
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7. The printing system according to claim 1, 2, or 3 
further characterized by image forming means (50, 76 , 78 , 
80 and 82.) for forming said image on said thin film (46, 
138 ) . 

8. The printing system according to claim 1, 2, or 3 
characterized in that said thin film (46, 138) has a thick- 
ness of between 0.5 and 10 microns. 

9. The printing system according to claim 1, 2, or 3 
characterized in that said thin film (46, 138) has a metal 
coated layer (68). 

10. The printing system according to claim 1, 2, or 3 
characterized in that said thin film (46, 138) has a sili- 
cone coated layer (68). 

11. The system according to claim 1, 2, or 3 character- 
ized in that said thin film (46, 138) has a base (66) and a 
coated layer (68) on said base (66), and further character- 
ized by image forming means (50, 76, 78, 80 and 82) for 

5 forming said image on said coated layer (68), said image 
forming means ablating selected portions of said coated 
layer (68) from said base (66) to form said image. 

12. The printing system according to claim 11 charac- 
terized in that said image forming means (50, 76, 78, 80 
and 82) includes laser means (78) for ablating said coated 
layer (68) from said base (66). 

13. The printing system according to claim 11 charac- 
terized in that said coated layer (68) is between 100 and 
1500 Angstroms. 
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14. A integrated rotatory lithographic printing system 
{40, 120, 230, 132, 172, 202 and 212) characterized by cyl- 
inder means (42, 124, 126, 134, 174, 176, 178, 204, 206, 
214 and 232) for holding a printing plate (46, 138); means 
for transferring (56, 198) a blank printing plate (72) to 
said cylinder means (42, 124, 126, 134, 174, 176, 178, 204, 
206, 214 and 232); means (50, 200 and 226) responsive to 
external signals for creating an image to be printed on 
said blank printing plate (72); and means (44, 50, 52, 54 
and 57) operating in combination with said cylinder means 
(42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232) 
and imaged printing plate (46, 138), for printing said im- 
age on a media (58, 192, 220). 

15. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 14 characterized in that said 
printing plate (46, 138) is a coated film material (66, 68) 
having a coated layer (68) of material over a base (66) ma- 
terial, said coated layer (68) being one of an ink releas- 
ing material or an ink receiving material, said base mate- 
rial (66) being a film of a material which is the other one 
of ink releasing or ink receiving. 

16. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 14 or 15 characterized in that 
said image is printed directly on said media (58, 192, 220) 
to be printed. 

17. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 14 characterized in that said 
cylinder means (42, 124, 126, 134, 174, 176, 178, 204, 206, 
214 and 232) has a compliant surface (92) and said printing 
plate (46, 138) is a coated film material (66, 68) suffi- 
ciently thin so as to be compliant for printing purposes 
when placed on said complaint surface (92). 
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18. The printing system (40, 120, 230, 132, 112, 202 
and 212) according to claim 17 characterized in that said 
printing plate (46, 138) and compliant surface (92) operate 
as an integral compliant unit (42, 124, 126, 134, 174, 176, 

5 178, 204, 206, 214 and 232). 

19. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 14, 17 or 18 characterized in 
that said coated film material (66, 68) has a coated layer 
(68) of material over a base material (66), said coated 

5 layer (68) being one of an ink releasing material or an ink 
receiving material, said base material (66) being a film of 
a material which is the other one of ink releasing or ink 
receiving and in that said means (50, 200 and 226) for cre- 
ating said image to be printed on said blank printing plate 
10 (72) includes means (50, 76, 78, 80, 82, 200 and 226) to se- 
lectively ablate said coated layer (68) in response to said 
external signals. 

20. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 19 characterized in that said 
base layer (66) is a film (66). 

21. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 20 characterized in that said 
means (50, 200, 226) for creating an image includes means 
(76, 78, 80 and 82) for selectively ablating said coated 

5 layer (68) from said film (66). 

22. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 21 characterized in that said 
means for ablating (76, 78, 80 and 82) includes a laser 
beam generator (78) for selectively generating a laser beam 

5 of sufficient power to ablate said coated layer (68). 



WO 92/07716 



PCT/US91/07867 



23. The printing system (40, 120, 230, 132, 172, 202 
and 212) according to claim 14, 15 and 17 characterized in 
that said means for printing (44, 50, 52, 54 and 57) in- 
cludes an impression cylinder (44, 136, 190, 216 and 234) 

5 for carrying the media (58, 192, 220) to be printed in di- 
rect contact with said printing plate (46, 138). 

24. A method of printing characterized by the steps of 
loading a compliant blank printing plate (72) on a cylinder 
(42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 232) 
having a compliant surface (92), said blank plate (72) be- 

5 ing a coated film (66, 68); ablating selective portions of 
the coating (68) on said blank plate (72) to form an image 
thereon; inking the imaged plate (46, 138); and feeding a 
media (58, 192, 220) upon which printing is to occur in di- 
rect contact with the inked plate (46, 138). 

25. The method according to claim 24 characterized in 
that said blank plate (72) is stored in rolls and in that 
said step of loading includes securing the leading edge 
(72') of said blank plate (72) to said cylinder (42, 124, 

5 126, 134, 174, 176, 178, 204, 206, 214 and 232), rotating 
said cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 
214 and 232) approximately one revolution and cutting said 
blank plate (72) material. 

26. The method according to claim 24 or 25 character- 
ized in that said step of ablating includes rotating said 
cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 
and 232) and modulating a laser beam generator (78) di- 

5 rected at said blank plate (72) as said cylinder (42, 124 , 
126, 134, 174, 176, 178, 204, 206, 214 and 232) is rotated. 
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27. The method according to claim 26 further character- 
ized by the step of moving said laser beam generator (78) 
across the surface of said cylinder (42 f 124 , 126 f 134 , 
174, 176, 178, 204, 206, 214 and 232) along a path parallel 
5 to the axis of said cylinder (42, 124, 126, 134, 174, 176, 
178, 204, 206, 214 and 232). 



28. The method according to claim 27 characterized in 
that said step of moving said laser beam generator (78) in- 
cludes moving said laser beam generator (78) in discrete 
steps . 

29. The method according to claim 26 characterized in 
that said step of loading includes securing said blank 
plate (72) to said cylinder (42, 124, 126, 134, 174, 176, 
178, 204, 206, 214 and 232) in such a manner that said cyl- 

5 inder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 
232) and plate (72) operate as an integral compliant struc- 
ture (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 and 
232) . 

30. The method according to claim 24 or 25 character- 
ized in that said step of loading includes securing said 
blank plate (72) to said cylinder (42, 124, 126, 134, 174, 
176, 178, 204, 206, 214 and 232) in such a manner that said 

5 cylinder (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 
and 232) and plate (72) operate as an integral compliant 
structure (42, 124, 126, 134, 174, 176, 178, 204, 206, 214 
and 232) . 
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31. A printing system (132, 180, 202 and 232) charac- 
terized by a plate cylinder (134, 174, 176, 178, 204, 206 
and 232) having a thin film imaged plate (138) attached 
thereto, a plurality of component images (139, 140, 142 and 

5 144), each of which are different portions of a single im- 
age to be printed, being formed on said plate (138); and an 
impression cylinder (136, 190 and 234) for carrying a media 
member (162) in contact with each component image (139, 
140, 142 and 144) of said thin film (138). 

32. The printing system (132, 180, 202 and 232) accord- 
ing to claim 31 characterized in that each of said plate 
cylinder (134, 174, 176, 178, 204, 206 and 232) and impres- 
sion cylinder (136, 190 and 234) rotate, said impression 

5 cylinder (136, 190 and 234) rotating a plurality of times 
for each rotation of said plate cylinder (134, 174, 176, 
178, 204, 206 and 232) . 

33. The printing system (132, 180, 202 and 232) accord- 
ing to claim 31 characterized in that the circumference of 
said plate cylinder (134, 174, 176, 178, 204, 206 and 232) 
is greater than the circumference of said impression cylin- 

5 der (136, 190 and 234). 

34. The printing system (132, 180, 202 and 232) accord- 
ing to claim 33 characterized in that the circumference of 
said plate cylinder (134, 174, 176, 178, 204, 206 and 232) 
is an integral number times a dimension related to one di- 

5 mension of said media member (58, 192, 220) and the circum- 
ference of said impression cylinder (136, 190 and 234) is 
an integral number times a dimension related to one dimen- 
sion of said media member (58, 192, 220). 

35. The printing system (132, 180, 202 and 232) accord- 
ing to claim 33 or 34 characterized in that the circumfer- 
ence of said plate cylinder (134, 174, 176, 178, 204, 206 
and 232) is four times the circumference of said impression 

5 cylinder (136, 190 and 234). 
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36. The printing system (132, 180 , 202 and 232) accord- 
ing to claim 33 or 34 characterized in that the circumfer- 
ence of said plate cylinder (134, 174, 17 6 , 178, 204, 206 
5 and 232) is two and one half times the circumference of 
said impression cylinder (136, 190 and 234). 
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